• However, the sensitivity coefficients obtained in this manner do not contain any information on possible temperature dependent effects. Yet, in many combustion processes, especially in premixed flames, the system undergoes substantial temperature changes, and the relative importance of individual reaction rates and/or binary diffusion may vary significantly within the flame.
• An extension of conventional sensitivity analysis developed in the present work provides the means of identifying the temperatures at which individual reaction rate coefficients are most important as a function of input parameters and specific experimental conditions. The obtained information is demonstrated to be of critical relevance in optimizing complex reaction schemes against multiple experimental targets. • A robust numerical convergence is observed in both cases.  The sensitivity temperature window for reaction rate of (R1) in H 2 kinetic model. The numbers in the figure refer to equivalence ratio. 
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Sensitivity of Binary Diffusion Coefficient
• The shape of the computed ξ(T) function is a result of complex reaction/transport interactions within the flame structure. At lower temperatures, an increase in the diffusion coefficient causes an enhanced transport of H atoms toward the cold region where they do not contribute to chain branching kinetics (primarily, via: (R1), H + O 2 = OH + O). Consequently, the sensitivity with respect to the H/He binary diffusion coefficient is negative.
As the temperature increases, the H/He diffusion sensitivity becomes positive and peaks close to the point where the rate of (R1) reaches a maximum. Here, the diffusive flux of H atoms to the region where chain branching is active results in and an increase in the flame speed. At even higher temperatures, the sensitivity with respect to the H/He binary diffusion coefficient goes through zero again (around the point where H concentration has its peak, indicative of directional change in H diffusion flux). From this point, the diffusion flux carries H atoms away from the chain-branching region toward the post-flame zone, and the sensitivity becomes negative again. The temperature range and sensitivity value of this non-monotonic shape may cause the overall binary diffusion coefficient sensitivity to even change sign with initial conditions.
•The non-monotonic behavior of binary diffusion coefficient sensitivity with respect to temperature has significant implications for detailed flame modeling. 
Sensitivity of H/He binary diffusion coefficient
• Temperature dependent sensitivity coefficients for binary diffusion coefficients can be determined in a manner similar to that used in investigating kinetic parameters.
• Similar to the case of specific rate analyses, the sensitivity with respect to a particular binary diffusion coefficient correlation is also concentrated in a narrow temperature range and may change sign. The shape of the computed ξ(T) function is a result of complex reaction/transport interactions within the flame structure. As evidenced by the example of (R2) for CO/H 2 flame, the reaction rate, while closely following the corresponding sensitivity coefficient at lower temperatures, extends to much higher temperatures where the actual sensitivity is nearly zero. Therefore, the sensitivity window estimated based on the reaction rate curve would be substantially wider than the exact result based on the temperature sensitivity analysis. Furthermore, the analyses for reaction (R1) in cases of H 2 and CO/H 2 flames show distinct differences between the net reaction rate and the temperature sensitivity coefficient results. While similarity shaped, the curves exhibit peaks at very different temperatures, almost 500 K apart with the peak in the sensitivity coefficient occurring at lower temperature. Because the sensitivity window width for these cases is about 700 K, the sensitivity window for (R1) estimated based on the reaction rate curve for these cases would not only be misleading but also would have almost no overlap with the actual sensitivity window.
Sensitivity Coefficients and Reaction Rates
Comparison of temperaturedependent sensitivity coefficients with the corresponding net reaction rates; solid lines -sensitivity coefficient, dotted lines -net reaction rate. All flame calculations were performed at stoichiometric conditions at 1 atm and 298 K. For CO/H 2 /air flame, CO/H 2 volumetric ratio is 95:5. 
The Effect of Dilution on Sensitivity Windows
• Diluent changes have significant influence on the sensitivity window for reaction (R1). For the same volume percentage of diluent, the sensitivity windows for H 2 /He/O 2 flames are wider than those for H 2 /air flames. When more diluent is used, the sensitivity window shifts toward lower temperatures following the decrease in the adiabatic flame temperature.
• These observations indicate that kinetic models verified against flame speed with one diluent, may not correctly predict the flame speed with another diluents depending on differences in the correlations used to predict (R1) as a function of temperature. • The temperature-dependent sensitivity coefficient ξ(T) for reaction (R2) is very interesting in that there are two maxima in the function at rich conditions that collapse into a single peak at lean conditions. The sensitivity window for (R2) is much wider and extends to much lower temperatures than for reaction (R1). 
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Sensitivity Coefficients for Propane Flame
As compared to the same reaction in CO/H 2 and hydrogen flames, it is again noted that the sensitivity windows are narrower and do not extend to as low temperatures as in either of these cases. It is also interesting to note that for reactions (R2), (R4) and (R5) the sensitivity may change sign at high pressure and fuel-rich conditions. Although HO 2 is not important at low pressure conditions, at higher pressures the enhanced formation rate of HO 2 results in production of significant quantities of H 2 O 2 , which in turn can decompose to produce OH. As a result, the sensitivities for reactions such as (R2) and (R5) may change sign at those conditions. For methanol flames, the flame speed is most sensitive to R3. In contrast to CO flames, the temperature dependent sensitivity for this reaction and the competing reaction, R4, are located at very high temperatures. In methanol flames, the major source for HCO is CH 2 O, which is generated in the hightemperature reaction zone.
Application: Choice of the Rate Coefficient
The sensitivity window for reaction (R2) in hydrocarbon flame systems is considerably narrower than for CO flames, primarily because CO is an intermediate species formed at higher temperatures in the flame zone (not an initial reactant). Due to the different origins of CO and HCO, the temperature dependent sensitivity spectrums of the CO flame will generally differ from those for hydrocarbon fuels.
• • Reaction (R2) exhibit a strong nonArrhenius behavior and has been studied extensively.
• A large body of both experimental and theoretical results are available in the literature. Most of reported experimental data are from high-temperature shocktube studies, and the vast majority of these data are outside of the sensitivity window for this reaction. On the lowtemperature side, there are much fewer data points, however, the sensitivity of the flame speed to the specific rate constant at these temperatures still remains high.
• Based on the observations reported here, recently performed a modified Arrhenius fit of all experimental data, weighted by reported or estimated experimental errors.
• The substitution of this correlation for that used in the GRI-Mech 3.0 mechanism for the specific rate constant of (R2) brings the model predictions into excellent agreement with the experimental data. • In CO/H 2 flames, the sensitivity windows for reaction R3 and R4 are very wide and start at a very low temperature. HCO is formed at very early stages by reaction of CO and H atom, where H can be transported by diffusion from the high temperature flame regions to the initial flame regions where CO, the initial reactant, is present.
